AMENDMENTS TO SPECIFICATION 

Please replace the first paragraph on page 1 with the following amended 
paragraph: 

-This is a continuation of U.S. Patent Application Serial No. 10/260,031, filed on June 6, 
2003, which is a continuation of U.S. patent Application Serial No. 
09.2 60,0309/302.817- 1-, filed on Apr i l 16. 1 999 Februarv 3. 1998 , now abandoned. Serial 
No. 09/2^0^+302,817 is a divisional of Serial No. 08/182,621, filed on January 13, 
1994, also abandoned.- 

Please amend the "BRIEF DESCRIPTION OF THE DRAWINGS" on pages 10-12 as 
follows: 

-BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 (A-F) depicts various nucleic acid construct forms contemplated by the invention 
in which at least one single-stranded region are located therein. 

FIG. 2 (A-F) depicts the functional forms of the nucleic acid constructs illustrated in FIG. 
1 (A-F). 

FIG. 3 (A-C) is an illustration of three nucleic acid constructs with an RNA polymerase 
covalently attached to a transcribing cassette. 

FIG. 4 (A-C) illustrates three nucleic acid constructs with promoters for endogenous 
RNA polymerase. 

FIG. 5 is a nucleic acid sequence for M13mpl8 (SEQ ID NO.l). 



FIG. 6 shows the sequence and the positions of the primers 1-20 depicted in SEQ ID 
NOS-7-21 res pectively d erived from M13mpl8 which were employed in the present 
invention for nucleic acid production. 



FIG. 7 illustrates appropriate restriction sites in M13mpl8. 



Fig. 8 is an agarose gel with a lane legend illustrating the experimental results in 
Example 5 in which amplification of the M13 fragment was carried out in the presence of 
a large excess (1500 fold) of irrelevant DNA. 

PIG 9 i s an agarose gel with a lane legend illustrating the results in Example 8 in which 
the effect of variations of reaction conditions on the product obtained in Example 3 was 
investigated. 

FIG. 10 is an agarose gel with a lane legend that illustrates the results of a qualitative 
analysis of the effects observed in Example 9 of various buffers on the amplification 
reaction in accordance with the present invention. 

FIG. 1 1 is a southern blot (with lane legend) obtained from Example 10 in which two 
buffers, DMAB and DMG, were separately employed in nucleic acid production. 

FIG. 12 is an agarose gel and lane legend obtained in Example 1 1 in which the nature of 
the ends of amplified product was investigated. 

FIG. 13 is an agarose gel obtained in Example 12 in which amplification from non- 
denatured template was examined. 

FIG. 14 is an agarose gel obtained in Example 13 in which amplification from an RNA 
template was examined. 

FIG. 15 is a southern blot of the gel obtained in FIG. 14. 
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FIG. 16 is a fluorescence spectrum illustrating the results obtained in Example 14 in 
which the phenomenon of "strand displacement" using ethidium-labeled oligonucleotides 
in accordance with the present invention was investigated. 

FIG. 17 is a fluorescence spectrum illustrating the results obtained in Example 15 in 
which a T7 promoter oligonucleotide 50 mer labeled with ethidium was employed to 
study its effects on in vitro transcription by T7 and T3 polymerases from an IBI 3 1 
plasmid (plbl 31-BH5-2) and from a BlueScript II plasmid construct (pBSII//HCV). 

FIG. 18 depicts the polylinker sequences of the IBI 31 plasmid (plbl 31-BH5-2) (SEQ ID 
NOS:22-24) and the BlueScript II plasmid construct (pBSII//HCV) (SEQ ID NOS:25-27) . 

FIG. 19 shows the arrangement of primer sites on double stranded DNA. 

FIG. 20 shows primer-dependent DNA production using nucleic acid construct. 

FIG. 21 shows the hairpin product 

FIG. 22 shows linked complementary production constructs. 
FIG. 23 shows the cloning site in production constructs. 

FIG. 24 shows the arrangement of oligonucleotide primers in the amplification reaction. 
Please amend page 25 as follows: 

The rate of hybridization of the primer to target nucleic acids and, in particular, to target 
double stranded nucleic acids can be facilitated by binding of the primer with various 
proteins, e.g., rec A proteins. For example, if the primer is modified with an intercalating 
agent, e.g., ethidium (or any moiety that increases the melting temperature of the double 
stranded structure), the addition of this primer to or with a protein such as rec A, either 
free or bound, would facilitate the introduction of the primer into the double stranded 



target (Kornberg and Baker, supra, pages 797-800). This could produce a suitable primer 
initiation site. 

The arrangement of primer binding sites on the template nucleic acid can be varied as 
desired. For example, the distance between successive primer binding sites on one strand 
can also be varied as desired. Also specific primers can be employed that initiate 
synthesis upstream of the sequence sought to be copied. Under this scenario, multiple 
copies of nucleic acid are made without successive denaturation or use of other enzymes 
or the introduction of intermediate structures for their production. 

When primer sites on double stranded DNA are arranged as shown in FIG. 19 , specific 
DNA production is increased. 

s 
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Please amend the section "In vivo Synthesis of Nucleic Acid" from pages 27-32 as 
follows: 

~/n vivo Synthesis of Nucleic Acid 

This invention describes a cassette or nucleic acid construct into which any nucleic acid 
sequence can be inserted and which can be used as a template for the production of more 
than one copy of the specific sequence. This cassette is a nucleic acid construct 
containing a sequence of interest, which within or present within, the cell produces 
nucleic acid product which is independent or only partially dependent on the host system. 
The cassette or nucleic acid construct may be characterized as a promoter-independent 
non-naturally occurring, and in one embodiment comprises double-stranded and single- 
stranded nucleic acid regions. This construct contains a region in which a portion of the 
opposite strands are not substantially complementary, e.g., a bubble (even comprising at 
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least one polyT sequence), or loop, or the construct comprises at least one single-stranded 
region. The construct is composed of naturally occurring nucleotides or chemically 
modified nucleotides or a synthetic polymer in part or a combination thereof. These 
structures are designed to provide binding of polymerizing enzymes or primers and the 
modifications provide for nuclease resistance or facilitate uptake by the target cell. 

Referring to the constructs (A-F) depicted in FIG. 31, the single stranded regions 
described in the constructs will contain coding sequences for nucleic acid primers present 
in the cell to facilitate initiation points of DNA polymerase in said cell. In the case of 
RNA polymerase, these constructs constitute promoter promoter independent binding and 
initiation of RNA polymerase reaction. These constructs can be used in vitro and in vivo 
for production of nucleic acids. The position of the single stranded region adjacent to the 
double stranded specific sequence would provide a specific and consistent transcription 
of these specific sequences, both in vitro and in vivo independent of promoter. The 
replication (DNA) or transcription (RNA) products of these constructs can be single 
stranded nucleic acid which could have a sense or antisense function or could be double 
stranded nucleic acid. 

In FIG. 13 (A) A, a large bubble is located in the construct. In FIG. 13(B) J_B, the two 
strands are noncomplementary at their ends, and thus do not form a bubble. In FIG. 
13(C) j C, a double bubble is formed due to noncomplementarity at both ends. In FIG. 
13 (D) ! D. a single-stranded region is shown in the middle of the construct leading to a 
partially single-stranded region (and no bubble formation). FIG. m&lE depicts a 
bubble at one end of the construct (compare with the two bubbles in the construct shown 
in FIG. 13(C))jC. In FIG. +3(F)1F, a single bubble in the middle of the construct is 
shown. It should be readily appreciated by those skilled in this art that the above-depicted 
embodiments are representative embodiments not intended to be limiting, particularly in 
light of the present disclosure. 

In vivo these constructs, with a specific primer present in the cell can initiate nucleic acid 
synthesis. When these primers are RNA, after initiation of nucleic acid synthesis, they 
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can be removed by the action of ribonuclease H, thus vacating the primer binding 
sequence and allowing other primer molecules to bind and reinitiate synthesis. The 
cellular nucleic acid synthesizing enzymes can use these constructs to produce copies of a 
specific nucleic acid from the construct. Shown in FIG. 442(A-F) are corresponding 
illustrations of the constructs in FIG. l^i(A-F), except that the production arrows (points 
and directions) are indicated. 



These constructs could contain more than one specific nucleic acid sequence which in 
turn could produce more than one copy of each specific nucleic acid sequence. If two 
independent nucleic acid products are complementary, then they could hybridize and 
form muliple copies of a new double stranded construct that could have the properties of 
the novel construct. Furthermore they could contain promoter promoter sites such as the 
host promoter promoter therefore serving as an independent nucleic acid production 
source (the progeny) (see FIG. 20) . 




-Primer-Dependent DNA Py e dae&OR 



The replication of this structure could result in the production of one strand of DNA 
product. Several alternative events may occur allowing for the formation of a second 
complementary strand. For example, a terminal loop could be inserted at the end of the 
construct such that the single stranded product will code for the synthesis of the 
complementary strand using the repair enzyme. Constructs can be made that produce 
single stranded DNA product that has a hairpin loop and therefore, can be used to form a 



double-stranded product. Alternatively, constructs can be formed that produce nucleic 
acid in both polarity, (see FIG. 21). 
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An alternative approach to the production of double stranded product is to covalently link 
two constructs that make complementary DNA strands as shown in FIG 22. 
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The construct can be made to contain a poly linker region into which any sequence can be 
cloned. The result will be a transient accumulation of expressing genes within the cell to 
deliver sense, antisense or protein or any other gene product into the target cell (see FIG. 
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Other processes within the invention herein described apply to the production of more 
than one copy of functional genes or antisense DNA or RNA in target cells. 

Please amend Example 1 on page 43 as follows: 
Primers 

A set of twenty single stranded oligonucleotide primers (SEP ID NOS:2-21 \ fifteen 
nucleotides long, were chemically synthesized. 

The first set of 10 fmrne ^primers ( SEP ID NOS: 2-11) was complementary to one 
strand of M13mpl8 replicative form (RF) starting at base 650 and extending to base 341. 
An interval of 15 nucleotides separated successive primers. The second set of 10 primers 
(SEP ID NPS: 12-21 ) contained sequences identical to the single-stranded M13mpl8 
phage genome starting at base 351 and extending to base 635, again with 15 nucleotide 
gaps separating successive primers. There is a complementarity of 5 bases between 
opposing primers, but at an ionic concentration of 0.08M NaCl and 45!C. these primers 
will not hybridize to each other. The sequences of the primers are shown in FIG. 6 and 
arrangement of oligonucleotide primers in the amplification reaction are shown in FIG. 
24 

ARRANGEMENT P ^ QLIGPNUCLEGTIDE PRIMERS IN AMPLI FlC ATfPN 
REACTIPN 
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Primer 1 (SEP ID NO:2) begins at base 650 and primer 1 KSEO ID NO: 12) begins at 
base 351. 

Please amend Example 15 on page 61 as follows: 
Example 15 

T7 Promoter Oligonucleotide 50 Mer Labeled with Ethidium 

An oligonucleotide 50-mer including the T7 promoter region of IBI 3 1 plasmid 

constructs (plasmid sequences derived from manufacturer, International Biotechnology, 

Inc.) was synthesized. Its sequence is as follows ( SEP ID NO:23): 

3'-TAC T*AA T*GC GGT* CT*A T*AG T*T--AA TCA TGA AT--T A AT* TAT* 

GCT* GAG T*GA T*AT* C-5\ 

where T* represents allylamine dU, and therefore ethidium modification and the 10 base 

sequence set off by dashes (-AA TCA TGA AT of SEP ID NO:23) was introduced 

to provide a restriction enzyme site. 

Please amend the paragraph at page 62, lines 6-16 as follows: 
The effect of this oligonucleotide on in vitro transcription by T7 and T3 polymerases 
from an IBI 31 plasmid construct (pIBI 31-BH5-2) and from a BlueScript II plasmid 
construct (pBSII/HCV) was studied. See FIG. 18 which contains the same target 
sequences, but in a "split" arrangement. The polylinker sequences of these plasmids are 
given in FIG. 18 (SF.P ID NOS: 22-27) . Comparing the effect of the oligo on these two 
different target template serves to partially control for the possible non-specific inhibitory 
effects of ethidium groups on the RNA polymerases because the oligonucleotide would 
be expected to inhibit transcription from any template containing an appropriate promoter 
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regardless of the "split" if the effect were due to the oligo's interaction with the 
polymerase rather than with the template. 
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